<^7 V li,2 1 



(51) OPTICAL SCANNING DEVICK 

(11) 4-315123 (A) (43) 1.12.1992 (19) JP 

(21) Appl. No. 3-U82-M (22) 23.5.1991 

(71) MATSUSHITA ELECTRIC IND CO LTD 

(51) Int. CP. G02B26.10 



(72) TAKAO MATSU.VAMl 



PURI'OSE: To provide the optical scannin^j device which can form uniform dots 
on a photosensitive drum when the diffraction efficiency in a hologram element 
is uneven. 

CONSTITUTION: A long-sized toric iens 9 is provided between a hologram disk 
8 and the photosensitive drum 10. and the manufacture conditions of the holo- 
gram disk 8 and the curvature of the long-sized toric lens are so determined 
as to obtain a specific spot diameter on the photosensitive drum 10 in considera- 
tion of the diffraction efficiency The diffraction efficiency in the hologram 
is normally uneven, so when the photosensitive drum is scanned with a spot 
of the same diameter, dots formed on the photosensitive drum arc different. 
Uniform dots, however, are formed by realizing a spot diameter determined 
by a relational expression represented by the deviation of a Gaussian distribution 
and the diffraction efficiency by the long-sized toric lens. Eurther, the problem 
of the position shifting of the spot due to variation in the diffraction angle 
of the hologram with the wavelength of a laser light source 1 can be corrected 
by the long-sized toric lens 9. 
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PURPOSE: To provide the focal length variable liquid crystal lens which does 
not require polarizing plates and is simple in construction. 

CONSTITUTION: This liquid crystal iens is constituted of a liquid crystal ceil 
having the lens shape form.ed by subjecting a 1st oriented film 3 to an orienta- 
tion direction in a lateral direction (p direction) and subjecting a 2nd oriented 
film 6 to an orientation treatment in the direction (q direction) perpendicular 
to the plane of Fig. The polarization component of the incident light in the 
direction (a) parallel with the orientation treatment direction (p) of the 1st 
oriented film 3 is an e.xtraordinary ray to the liquid crystal molecules oriented 
in parallel with the above-mentioned (p) and is an extraordinary ray to the 
liquid crystal molecules oriented in parallel with the above-mentioned (qj. The 
liquid crystal molecules change the direction gradually in the direction perpendic- 
ular to the conductive film according to voltages when electric fields are im- 
pressed to the lens and, therefore, the apparent refractive indices of the liquid 
crystal 8 change continuously from the value to the extraordinary ray to the 
value to the ordinary ray for the e.xtraordinary ray components of the incident 
light in the above-mentioned (a) direction and (b) direction. The effect of varying 
the focal length is thus received. 




(54) LIQUID CRYSTAL FILM 
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PURPOSE: To facilitate the pro^iuction of a liquid crystal dispersion of the resin 

dispersed liquid crystal film. 
CONSTITUTION: This iiquid rrv = tai film ha? a iiouid crystal film 30 which is 



n 1 1; r 



provided between f'ectmdc; by ciiri'pmg a liquid mixture mixed wi 
poly;:'<:r resin a;id a !i:;uid ci;.':-;a. l-etween twi.i ;:heet- i^f cinducnvc electrode 
substrates 20 by u-ing suitab <' spacers at a specified thickness, then curing 
the high-polym.er resin by uf;i:a.; heat or rays and can att.-^in a light scatter- 

ing state and a tran-^j-arent state aacordin;,; to tiie presence or absence of voltage 
impression. The [ihase s<^pn. of tiie liquid c;>>tal phase of the abjve-mcntioncd 
liquid crystal fi!r:i is accelerated at the t:.'--.e f-f curing the resin by adding l.- 0 5 
micron superfine particles of an iii.;rg. or (..rg material into the liquid mixture 
composed <.{ the fugh polyiner re-,n and the hquid crystal. 
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